Multiple forms of DNA-dependent RNA polymerases have been described in several higher plants (5, 7, 11, 13, 16, 18) . RNA polymerases are compartmentalized within three organelles which include nuclei (2, 18), chloroplast (1), and mitochondria (4). We have shown previously that soybean nuclei contain at least two forms of RNA polymerase (2, 3). We have adopted the nomenclature introduced by Roeder and Rutter (14) and refer to these two forms as RNA polymerase I and RNA polymerase II, which relates to their order of elution from DEAE-cellulose. The two forms from soybean have characteristics similar to those from animals (10, 14) in that RNA polymerase I is insensitive to a-amanitin, whereas RNA polymerase II is inhibited by low concentrations of this fungal toxin (8, 10, 14) . In animals, RNA polymerase I is localized in the nucleolus (15) 
Multiple forms of DNA-dependent RNA polymerases have been described in several higher plants (5, 7, 11, 13, 16, 18) . RNA polymerases are compartmentalized within three organelles which include nuclei (2, 18) , chloroplast (1) , and mitochondria (4) . We have shown previously that soybean nuclei contain at least two forms of RNA polymerase (2, 3) . We have adopted the nomenclature introduced by Roeder and Rutter (14) and refer to these two forms as RNA polymerase I and RNA polymerase II, which relates to their order of elution from DEAE-cellulose. The two forms from soybean have characteristics similar to those from animals (10, 14) in that RNA polymerase I is insensitive to a-amanitin, whereas RNA polymerase II is inhibited by low concentrations of this fungal toxin (8, 10, 14) . In animals, RNA polymerase I is localized in the nucleolus (15) and synthesizes primarily ribosomal RNA (12) , whereas RNA polymerase II is localized in the nucleoplasm (15) and synthesizes hnRNA and presumably messenger RNA (19) 3 . DEAE-cellulose profiles of RNA polymerase solubilized from isolated nucleoli and nuclei. Protein solubilized from soybean nucleoli (A) or nuclei (B) was loaded onto DEAE-cellulose and fractionated with a linear gradient of (NH4)2SO4 (50-500 aM). 0.05 ml from each 1-ml fraction was assayed at 28 C for 20 min; 1 pmole = 268 cpm. No a-amanitin (--); 4 ,g/ml a-amanitin (*--*). 
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solubilization of the enzyme, and chromotography on DEAEcellulose are as described previously (3, 9) .
RESULTS AND DISCUSSION
We have reported previously (9) that chromatin isolated by a modification of the procedure of Huang and Bonner (6) where tris buffer (pH 8) is replaced by MES buffer (pH 6) results in a chromatin fraction enriched in both RNA polymerase and DNA content. Microscopic observation revealed that at pH 6 nuclei and large quantities of nucleoli were recovered in the chromatin pellet, whereas at pH 8 these structures were rarely observed. Thus we have utilized pH 6 buffer to develop methods for the isolation of highly purified nuclei and nucleoli from soybean. The isolation of nuclei has been described (2) . By utilizing procedures which are less gentle (i.e., longer and more rigorous homogenization), nuclei rupture while the nucleoli remain intact. Extensive homogenization and sucrose gradient centrifugation are required to separate the chromatin fragments from nucleoli. When such procedures are employed, highly purified nucleoli essentially free of nuclei and nucleoplasm fragments can be obtained (Fig. 1) .
The characteristic RNA polymerase activities are quite different in nuclei and nucleoli (Fig. 2) . With nucleoli, the optimum salt concentration for RNA polymerase activity is 50 to 100 mM (NH4) 2SO4 whereas with nuclei a broader optimum at about 200 mm (NH4)2SO4 is obtained. The (Fig. 3B) . When the RNA polymerase is solubilized from nucleoli, only a single peak is observed on DEAE-cellulose (Fig. 3A) , and this activity, which is completely insensitive to a-amanitin, elutes at the salt concentration [0.11 M (NH4)2SO4] characteristic of RNA polymerase I. Similar results were obtained using DEAE Sephadex chromatography (data not shown).
Microscopic and enzyme analyses indicate that this procedure yields a highly purified preparation of nucleoli which is essentially free of contaminating nucleoplasm. The nucleoli possess only RNA polymerase I activity whereas nuclei possess both RNA polymerase I and II; thus, the nuclear localization of RNA CHEN, AND KEY Plant Physiol. Vol. 56, 1975 polymerase activities is similar to that reported for animal systems (12) .
LITERATURE CITED
